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<110> Colloca, Stefano 
Nicosia, Alfredo 
Sporeno, Elisabetta 
Cirillo, Agostino 
Bruni Ercole, Bruno 
Meola, Annalisa 

<12 0> CHIMPANZEE ADENOVIRUS VACCINE CARRIERS 



<130> ITR0048YP 

<140> 10587389 
<141> 2008-09-23 



<150> PCT/EP2005/000558 
<151> 2005-01-18 

<150> 60/538, 799 
<151> 2004-01-23 

<160> 125 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 37741 
<212> DNA 

<213> Chimpanzee Adenovirus- ChAd3 Genomic 
<400> 1 

catcatcaat aatatacctt attttggatt gaagccaata tgataatgag atgggcggcg 60 

cgaggcgggg cgcggggcgg gaggcgggtt tgggggcggg ccggcgggcg gggcggtgtg 120 

gcggaagtgg actttgtaag tgtggcggat gtgacttgct agtgccgggc gcggtaaaag 180 

tgacgttttc cgtgcgcgac aacgcccccg ggaagtgaca tttttcccgc ggtttttacc 240 

ggatgttgta gtgaatttgg gcgtaaccaa gtaagatttg gccattttcg cgggaaaact 300 

gaaacgggga agtgaaatct gattaatttt gcgttagtca taccgcgtaa tatttgtcta 360 

gggccgaggg actttggccg attacgtgga ggactcgccc aggtgttttt tgaggtgaat 420 

ttccgcgttc cgggtcaaag tctccgtttt attattatag tcagctgacg cggagtgtat 480 

ttataccctc tgatctcgtc aagaggccac tcttgagtgc cagcgagtag agttttctcc 540 

tctgccgctc tccgctccgc tccgctcggc tctgacaccg gggaaaaaat gagacatttc 600 

acctacgatg gcggtgtgct caccggccag ctggctgctg aggtcctgga caccctgatc 660 

gaggaggtat tggccgataa ttatcctccc tcgactcctt ttgagccacc tacacttcac 720 

gaactatacg atctggatgt ggtggggccc agcgatccga acgagcaggc ggtttccagt 780 

ttttttccag agtccatgtt gttggccagc caggaggggg tcgaacttga gacccctcct 840 

ccgatcgtgg attcccccga tccgccgcag ctgactaggc agcccgagcg ctgtgcggga 900 

cctgagacta tgccccagct gctacctgag gtgatcgatc tcacctgtaa tgagtctggt 960 

tttccaccca gcgaggatga ggacgaagag ggtgagcagt ttgtgttaga ttctgtggaa 1020 

caacccgggc gaggatgcag gtcttgtcaa tatcaccgga aaaacacagg agactcccag 1080 

attatgtgtt ctctgtgtta tatgaagatg acctgtatgt ttatttacag taagtttatc 1140 

atcggtgggc aggtgggcta tagtgtgggt ggtggtcttt ggggggtttt ttaatatatg 1200 

tcaggggtta tgctgaagac ttttttattg tgatttttaa aggtccagtg tctgagcccg 1260 

agcaagaacc tgaaccggag cctgagcctt ctcgccccag gagaaagcct gtaatcttaa 1320 



ctagacccag cgcaccggta gcgagaggcc tcagcagcgc ggagaccacc gactccggtg 1380 

cttcctcatc acccccggag attcaccccc tggtgcccct atgtcccgtt aagcccgttg 1440 

ccgtgagagt cagtgggcgg cggtctgctg tggagtgcat tgaggacttg ctttttgatt 1500 

cacaggaacc tttggacttg agcttgaaac gccccaggca ttaaacctgg tcacctggac 1560 

tgaatgagtt gacgcctatg tttgcttttg aatgacttaa tgtgtataga taataaagag 1620 

tgagataatg ttttaattgc atggtgtgtt taacttgggc ggagtctgct gggtatataa 1680 

gcttccctgg gctaaacttg gttacacttg acctcatgga ggcctgggag tgtttggaga 1740 

actttgccgg agttcgtgcc ttgctggacg agagctctaa caatacctct tggtggtgga 1800 

ggtatttgtg gggctctccc cagggcaagt tagtttgtag aatcaaggag gattacaagt 1860 

gggaatttga agagcttttg aaatcctgtg gtgagctatt ggattctttg aatctaggcc 1920 

accaggctct cttccaggag aaggtcatca ggactttgga tttttccaca ccggggcgca 1980 

ttgcagccgc ggttgctttt ctagcttttt tgaaggatag atggagcgaa gagacccact 2040 

tgagttcggg ctacgtcctg gattttctgg ccatgcaact gtggagagca tggatcagac 2100 

acaagaacag gctgcaactg ttgtcttccg tccgcccgtt gctgattccg gcggaggagc 2160 

aacaggccgg gtcagaggac cgggcccgtc gggatccgga ggagagggca ccgaggccgg 2220 

gcgagaggag cgcgctgaac ctgggaaccg ggctgagcgg ccatccacat cgggagtgaa 228 0 

tgtcgggcag gtggtggatc tttttccaga actgcggcgg attttgacta ttagggagga 2340 

tgggcaattt gttaagggtc ttaagaggga gaggggggct tctgagcata acgaggaggc 2400 

cagtaattta gcttttagct tgatgaccag acaccgtcca gagtgcatca cttttcagca 2460 

gattaaggac aattgtgcca atgagttgga tctgttgggt cagaagtata gcatagagca 2520 

gctgaccact tactggctgc agccgggtga tgatctggag gaagctatta gggtgtatgc 2580 

taaggtggcc ctgcggcccg attgcaagta caagctcaag gggctggtga atatcaggaa 2 640 

ttgttgctac atttctggca acggggcgga ggtggagata gagaccgaag acagggtggc 2700 

tttcagatgc agcatgatga atatgtggcc gggggtgctg ggcatggacg gggtggtgat 2760 

tatgaatgtg aggttcacgg ggcccaactt taacggcacg gtgtttttgg ggaacaccaa 2820 

cctggtcctg cacggggtga gcttctatgg gtttaacaac acctgtgtgg aggcctggac 2880 

cgatgtgaag gtccgcggtt gcgcctttta tggatgttgg aaggccatag tgagccgccc 2 940 

taagagcagg agttccatta agaaatgctt gtttgagagg tgcaccttgg ggatcctggc 3000 

cgagggcaac tgcagggtgc gccacaatgt ggcctccgag tgcggttgct tcatgctagt 3060 

caagagcgtg gcggtaatca agcataatat ggtgtgcggc aacagcgagg acaaggcctc 312 0 

acagatgctg acctgcacgg atggcaactg ccacttgctg aagaccatcc atgtaaccag 3180 

ccacagccgg aaggcctggc ccgtgttcga gcacaacttg ctgacccgct gctccttgca 3240 

tctgggcaac aggcgggggg tgttcctgcc ctatcaatgc aactttagtc acaccaagat 3300 

cttgctagag cccgagagca tgtccaaggt gaacttgaac ggggtgtttg acatgaccat 3360 

gaagatctgg aaggtgctga ggtacgacga gaccaggtcc cggtgcagac cctgcgagtg 3420 

cgggggcaag catatgagga accagcccgt gatgctggat gtgaccgagg agctgaggac 3480 

agaccacttg gttctggcct gcaccagggc cgagtttggt tctagcgatg aagacacaga 3540 

ttgaggtggg tgagtgggcg tggcctgggg tggtcatgaa aatatataag ttgggggtct 3600 

tagggtctct ttatttgtgt tgcagagacc gccggagcca tgagcgggag cagcagcagc 3660 

agcagtagca gcagcgcctt ggatggcagc atcgtgagcc cttatttgac gacgcggatg 3720 

ccccactggg ccggggtgcg tcagaatgtg atgggctcca gcatcgacgg ccgacccgtc 3780 

ctgcccgcaa attccgccac gctgacctat gcgaccgtcg cggggacgcc gttggacgcc 3840 

accgccgccg ccgccgccac cgcagccgcc tcggccgtgc gcagcctggc cacggacttt 3900 

gcattcctgg gaccactggc gacaggggct acttctcggg ccgctgctgc cgccgttcgc 3960 

gatgacaagc tgaccgccct gctggcgcag ttggatgcgc ttactcggga actgggtgac 4020 

ctttctcagc aggtcatggc cctgcgccag caggtctcct ccctgcaagc tggcgggaat 4080 

gcttctccca caaatgccgt ttaagataaa taaaaccaga ctctgtttgg attaaagaaa 4140 

agtagcaagt gcattgctct ctttatttca taattttccg cgcgcgatag gccctagacc 4200 

agcgttctcg gtcgttgagg gtgcggtgta tcttctccag gacgtggtag aggtggctct 4260 

ggacgttgag atacatgggc atgagcccgt cccgggggtg gaggtagcac cactgcagag 4320 

cttcatgctc cggggtggtg ttgtagatga tccagtcgta gcaggagcgc tgggcatggt 4380 

gcctaaaaat gtccttcagc agcaggccga tggccagggg gaggcccttg gtgtaagtgt 4440 

ttacaaaacg gttaagttgg gaagggtgca ttcggggaga gatgatgtgc atcttggact 4500 

gtatttttag attggcgatg tttccgccca gatcccttct gggattcatg ttgtgcagga 4560 

ccaccagtac agtgtatccg gtgcacttgg ggaatttgtc atgcagctta gagggaaaag 4 620 

cgtggaagaa cttggagacg cccttgtggc ctcccagatt ttccatgcat tcgtccatga 4680 

tgatggcaat gggcccgcgg gaggcagctt gggcaaagat atttctgggg tcgctgacgt 4740 



cgtagttgtg ttccagggtg aggtcgtcat aggccatttt tacaaagcgc gggcggaggg 4800 

tgcccgactg ggggatgatg gtcccctctg gccctggggc gtagttgccc tcgcagatct 4860 

gcatttccca ggccttaatc tcggaggggg gaatcatatc cacctgcggg gcgatgaaga 4 920 

aaacggtttc cggagccggg gagattaact gggatgagag caggtttcta agcagctgtg 4 980 

attttccaca accggtgggc ccataaataa cacctataac cggttgcagc tggtagttta 5040 

gagagctgca gctgccgtcg tcccggagga ggggggccac ctcgttgagc atgtccctga 5100 

cgcgcatgtt ctccccgacc agatccgcca gaaggcgctc gccgcccagg gacagcagct 5160 

cttgcaagga agcaaagttt ttcagcggct tgaggccgtc cgccgtgggc atgtttttca 5220 

gggtctggct cagcagctcc aggcggtccc agagctcggt gacgtgctct acggcatctc 5280 

tatccagcat atctcctcgt ttcgcgggtt ggggcgactt tcgctgtagg gcaccaagcg 5340 

gtggtcgtcc agcggggcca aagtcatgtc cttccatggg cgcagggtcc tcgtcagggt 5400 

ggtctgggtc acggtgaagg ggtgcgctcc gggctgagcg cttgccaagg tgcgcttgag 5460 

gctggttctg ctggtgctga agcgctgccg gtcttcgccc tgcgcgtcgg ccaggtagca 5520 

tttgaccatg gtgtcatagt ccagcccctc cgcggcgtgt cccttggcgc gcagcttgcc 5580 

cttggaggtg gcgccgcacg aggggcagag caggctcttg agcgcgtaga gcttgggggc 5 64 0 

gaggaagacc gattcggggg agtaggcgtc cgcgccgcag accccgcaca cggtctcgca 5700 

ctccaccagc caggtgagct cggggcgcgc cgggtcaaaa accaggtttc ccccatgctt 5760 

tttgatgcgt ttcttacctc gggtctccat gaggtggtgt ccccgctcgg tgacgaagag 5820 

gctgtccgtg tctccgtaga ccgacttgag gggtcttttc tccagggggg tccctcggtc 5880 

ttcctcgtag aggaactcgg accactctga gacgaaggcc cgcgtccagg ccaggacgaa 5940 

ggaggctatg tgggaggggt agcggtcgtt gtccactagg gggtccacct tctccaaggt 6000 

gtgaagacac atgtcgcctt cctcggcgtc caggaaggtg attggcttgt aggtgtaggc 6060 

cacgtgaccg ggggttcctg acgggggggt ataaaagggg gtgggggcgc gctcgtcgtc 6120 

actctcttcc gcatcgctgt ctgcgagggc cagctgctgg ggtgagtatt ccctctcgaa 6180 

ggcgggcatg acctccgcgc tgaggttgtc agtttccaaa aacgaggagg atttgatgtt 6240 

cacctgtccc gaggtgatac ctttgagggt acccgcgtcc atctggtcag aaaacacgat 6300 

ctttttattg tccagcttgg tggcgaacga cccgtagagg gcgttggaga gcagcttggc 6360 

gatggagcgc agggtctggt tcttgtccct gtcggcgcgc tccttggccg cgatgttgag 6420 

ctgcacgtac tcgcgcgcga cgcagcgcca ctcggggaag acggtggtgc gctcgtcggg 6480 

caccaggcgc acgcgccagc cgcggttgtg cagggtgacc aggtccacgc tggtggcgac 6540 

ctcgccgcgc aggcgctcgt tggtccagca gagacggccg cccttgcgcg agcagaaggg 6600 

gggcaggggg tcgagctggg tctcgtccgg ggggtccgcg tccacggtga aaaccccggg 6660 

gcgcaggcgc gcgtcgaagt agtctatctt gcaaccttgc atgtccagcg cctgctgcca 6720 

gtcgcgggcg gcgagcgcgc gctcgtaggg gttgagcggc gggccccagg gcatggggtg 6780 

ggtgagtgcg gaggcgtaca tgccgcagat gtcatagacg tagaggggct cccgcaggac 684 0 

cccgatgtag gtggggtagc agcggccgcc gcggatgctg gcgcgcacgt agtcatacag 6900 

ctcgtgcgag ggggcgagga ggtcggggcc caggttggtg cgggcggggc gctccgcgcg 6960 

gaagacgatc tgcctgaaga tggcatgcga gttggaagag atggtggggc gctggaagac 7 02 0 

gttgaagctg gcgtcctgca ggccgacggc gtcgcgcacg aaggaggcgt aggagtcgcg 7080 

cagcttgtgt accagctcgg cggtgacctg cacgtcgagc gcgcagtagt cgagggtctc 7140 

gcggatgatg tcatatttag cctgcccctt ctttttccac agctcgcggt tgaggacaaa 7200 

ctcttcgcgg tctttccagt actcttggat cgggaaaccg tccggttccg aacggtaaga 7260 

gcctagcatg tagaactggt tgacggcctg gtaggcgcag cagcccttct ccacggggag 7320 

ggcgtaggcc tgcgcggcct tgcggagcga ggtgtgggtc agggcgaagg tgtccctgac 7380 

catgactttg aggtactggt gcttgaagtc ggagtcgtcg cagccgcccc gctcccagag 7440 

cgagaagtcg gtgcgcttct tggagcgggg gttgggcaga gcgaaggtga catcgttgaa 7500 

gaggattttg cccgcgcggg gcatgaagtt gcgggtgatg cggaagggcc ccggcacttc 7560 

agagcggttg ttgatgacct gggcggcgag cacgatctcg tcgaagccgt tgatgttgtg 7 62 0 

gcccacgatg tagagttcca ggaagcgggg ccggcccttt acggtgggca gcttctttag 7 680 

ctcttcgtag gtgagctcct cgggcgaggc gaggccgtgc tcggccaggg cccagtccgc 7740 

gaggtgcggg ttgtctctga ggaaggactc ccagaggtcg cgggccagga gggtctgcag 7800 

gcggtccctg aaggtcctga actggcggcc cacggccatt ttttcggggg tgatgcagta 7860 

gaaggtgagg gggtcttgct gccagcggtc ccagtcgagc tgcagggcga ggtcgcgcgc 7 920 

ggcggtgacc aggcgctcgt cgcccccgaa tttcatgacc agcatgaagg gcacgagctg 7 980 

ctttccgaag gcccccatcc aagtgtaggt ctctacatcg taggtgacaa agaggcgctc 8040 

cgtgcgagga tgcgagccga tcgggaagaa ctggatctcc cgccaccagt tggaggagtg 8100 

gctgttgatg tggtggaagt agaagtcccg tcgccgggcc gaacactcgt gctggctttt 8160 



gtaaaagcga 
ctttcgcccg 
tggct ggtgc 
tacggtggag 
t cggagtttg 
cggcggcagg 
gggcaggtct 
caggagcccg 
ggtggtggtg 
gggggct ccg 
agttggtgct 
at ctggcgcc 
acagaat caa 
gagttgt ctt 
ccgcgt ccgg 
gagaaggcgt 
t cgcgggcgc 
tagttgcgca 
aagtt catga 
t ccat ggcct 
gtcaact cct 
aaggctatgg 
ggcactt cca 
ggcgctctgc 
ccgcggcggc 
aagacgccgc 
acgatgcat c 
t ccaccggat 
ctgagcaccg 
atgtaattga 
ggt ccggcct 
cgcaggt cct 
tctgcttctt 
cgcgtgaccc 
gccaggatgg 
cggtggtagg 
gtctggtggc 
aagacgtagt 
ggctggcggt 
atgaggcggt 
gaggcgcgcg 
atggtaggcg 
aacgaaagcc 
tggcggaggg 
ggttaccgcc 
ttggcgtttt 
cagtaagtgg 
accccggtt c 
ctccccctcg 
ttatttttgc 
gcagcaacaa 
acccaccct c 
cggcgggggg 
ggacctggag 
gcgggtgcag 
ggaccgcgcg 
gctgcggcag 



gcgcagtact 
cgcacgagga 
tcttctactt 
cggaccacca 
atgacgacat 
tcagccggga 
aggt ggtacc 
catccccggg 
gt ggcggt gc 
gt cccgccgg 
gtgcccggag 
tctgcgtgaa 
t ctcggtgtc 
ggtaggcgat 
cgcgtt ccac 
tgagtccgcc 
gcat gaccac 
gacgctggaa 
cccagcggcg 
cgtagaagtc 
cctccagaag 
ggat ctcttc 
tgat ggcttc 
gccggcggcg 
ggcgcatggt 
cggacatctg 
tcaacaattg 
ccgaaaacct 
tggcgggcgg 
agtaggcgga 
gctggatgcg 
tgtagtagtc 
ccatgt ctgc 
cgaaccccct 
cctgctgcac 
cgcccgtgtt 
ccggttgcga 
cgttgcaagt 
agaggggcca 
ggtaggcgta 
ggaagt cgcg 
tgct ctgtcc 
ggtcagcggg 
cctcggtt eg 
cgcgtgtcga 
t ctggccggg 
ct cget cccc 
gaat cccgta 
tataaagacc 
tttccccaga 
caccagcaag 
ggegggcegg 
ccggctgacg 
gagggegagg 
ctgaagcgcg 
ggegaggage 
gggctgaacc 



ggcagcgctg 
agecgagggg 
tggatgcgtg 
cgccgcgcga 
cgcgcagctg 
gttcttgcag 
tgatct ctag 
gggegacgae 
agctcagaag 
caggggegge 
gttgctggcg 
gaegaeggge 
attgaccgeg 
ctcggccatg 
ggt ggccgcc 
ctcgttccag 
ctgegegagg 
gaggtagttg 
caacgtggat 
caeggegaag 
aeggatgage 
ctccgctagc 
ctcct cttcg 
gcgcaccggg 
ctcggtgacg 
gtgctggggc 
ctgcgtaggt 
ttcgaggaag 
cggggggtgg 
ettgacaegg 
gaggeggteg 
ttgeatgage 
ttcggccctg 
gagcggttgg 
ctgcgtgagg 
gat ggtgtag 
catct eggtg 
ccgcaccagg 
gcgcagggt g 
gat gtacctg 
cacccggtt c 
agt cagaege 
cact ctt ccg 
agccccgggt 
acccaggtgt 
cgccggcgt c 
gtagceggag 
ctcgggccgg 
ccget tgegg 
tgcat ccggt 
ageggcagea 
ccacctcggc 
accccgagga 
gcctggcgcg 
act cgegega 
ccgaggagat 
gegagegget 



caegggctgt 
aaat ctgagc 
tccgtctccg 
geegcaggt c 
ggagctgt cc 
gttcacct eg 
gggcgtgttg 
ggtgccccgc 
cggtgccgcg 
ageggcaegt 
aaggegaega 
ccggtgagct 
gcctggcgca 
aactgetega 
aggt cgtt gg 
acteggctgt 
ttgagctcca 
agggtggtgg 
tcgttgatgt 
ttgaaaaact 
teggegaegg 
at caccacct 
gggggcggcg 
aggeggtcca 
gcgcggccgt 
gggtggccgt 
acgccgccga 
gcgt ctaacc 
ggggagtgtc 
cggatggt eg 
gctatgcccc 
cttt ccaccg 
gggcggcgcc 
ageagggeca 
gt ggtttgga 
gt gcagttgg 
tacctgagtc 
tactggtagc 
geggggget c 
gacatccagg 
cagatgttgc 
gcgcagt cgt 
tggt ctggtg 
ccgggccgga 
gcgacgtcag 
gcgt aagaga 
ggat ecttge 
ccggacccgc 
attgact ccg 
gctgcggcag 
acagcagegg 
gtccgcggcc 
gcccccgcgg 
gctgggggcg 
ggcgtacgtg 
gegggacagg 
getgegegag 



acctcctgca 
cccccgcctg 
t ctggctcct 
cagatat egg 
atggt ctgga 
cagagteggg 
gtggcggcgt 
ggggtggtgg 
ggcgggcccc 
cggcgtggag 
cgcggcggtt 
t gaacctgaa 
ggat ctcctg 
t ctcttcctc 
agatgcgccc 
agaccacgcc 
cgtgccgcgc 
cggtgtgct c 
cccccaaggc 
gggagttgcg 
tgt cgcgcac 
cct cctctt c 
geggeggegg 
cgaagcgcgc 
tct cccgggg 
gaggcagega 
gggacctgag 
agt cgcagt c 
t ggcggaggt 
acaggagcac 
aggcttegtt 
gcacctctt c 
gcgcccccct 
ggt eggegae 
agt catccaa 
ecatgaegga 
gegagtagge 
ccaccaggaa 
egggggecag 
t gatacccgc 
gcaggggcag 
tgatact eta 
aatagat cgc 
cggtccgcca 
acaacggtgg 
ctaagccgcg 
t aagggttgc 
ggctaaggtg 
gaeaegggga 
atgcgccccc 
gagtcatgea 
gtgtctggcg 
cgcagggcca 
ccgtctcccg 
cct eggcaga 
aggtt cagcg 
gaggactttg 



egagatgeae 
gctcgcggca 
cgaggggtgt 
cgcgcggcgg 
gctcccgcgg 
ccagggcgcg 
cgat ggcttg 
tggtggtggt 
eggaggtagg 
cgegggcagg 
gatctcctgg 
agagagtt eg 
cacgtctccc 
ctggaggt ct 
catgagct gc 
cccctggt ca 
gaagacggcg 
ggccacgaag 
ct ccagccgt 
cgccgacacg 
ct cgeget eg 
ct cctctt ct 
tgggggaggg 
gatcat ct cc 
gcgcagttgg 
aacggcgctg 
ggagtccata 
gcaaggtagg 
getgetgatg 
catgtccttg 
ctggcat egg 
tccttcct ct 
gccccccatg 
gaegeget eg 
gt ccacgaag 
ccagtt gacg 
gcgggagt eg 
gtgeggegge 
gt ct t ccagc 
ggcggtggtg 
aaagtgct cc 
gaccagggaa 
aagggtat ca 
tgat ccacgc 
agtgtt cctt 
aaagcgaaag 
gttgeggega 
ttggattggc 
cgagcccctt 
cgccccagca 
gggccccctc 
cctgcggcgg 
gacactacct 
agcgccaccc 
acctgttcag 
cagggeggga 
agcccgacgc 



8220 

8280 

8340 

8400 

8460 

8520 

8580 

8640 

8700 

8760 

8820 

8880 

8940 

9000 

9060 

9120 

9180 

9240 

9300 

9360 

9420 

9480 

9540 

9600 

9660 

9720 

9780 

9840 

9900 

9960 

10020 

10080 

10140 

10200 

10260 

10320 

10380 

10440 

10500 

10560 

10620 

10680 

10740 

10800 

10860 

10920 

10980 

11040 

11100 

11160 

11220 

11280 

11340 

11400 

11460 

11520 

11580 



gcggacgggg 
cgagcagacg 
get ggtggcg 
gctggtgcag 
cagcagggac 
gtggctgctg 
cctggccgac 
gegcaagat c 
ttacatgege 
egagegcat c 
gatgeacage 
ctactt cgat 
gggggtcege 
gggegagtae 
gtggacccgg 
gaetggegae 
cggcagcagc 
tcgaacccca 
atccgcccgg 
aacageggea 
gcgcagcgcg 
ttcct gagca 
agcgcgctgc 
gactacttct 
aagaacctgc 
agect gctga 
ggcagcgtgt 
gggcaggege 
gggcaggagg 
cagaagatt c 
cagcagagcg 
atgaccgcgc 
ctgatggact 
ctgaacccgc 
gecaacgatg 
geget ggegg 
cgcggcagca 
gggtccctgg 
acccgccct c 
egggagaaaa 
atgagcagat 
acgcggcgcc 
gacgatagca 
cgect gggga 
aactcaccaa 
cgeggegat g 
ggcggcgccc 



at cagccccg 
gtgaaccagg 
cgegaggagg 
aaccccaaca 
aacgaggegt 
gacctgatta 
aaggtggcgg 
taccagacgc 
atggcgctga 
cacaaggccg 
ctgcagcggg 
gegggggegg 
gaggactatg 
ctggactaaa 
cget geggge 
aggt catgga 
cgcaggccaa 
cgcacgagaa 
aegaggcegg 
aegt gcagac 
agegegegga 
cgcagccggc 
ggct gatggt 
tccagaccag 
gggggctgtg 
cgcccaactc 
cccgggacac 
aggt ggacga 
acacgagcag 
cctcgctgca 
tgagcctgaa 
gcaacatgga 
acctgeat eg 
actggct ccc 
gctt cctgtg 
aagcgt ccct 
gcggcgtggc 
gcggcagccc 
ggct gctggg 
acctgccccc 
ggaagaccta 
agcgccacga 
gcgt gctgga 
ggat gtttta 
ggccatggcg 
taccaggagg 
tctt ct ccct 



cgcgcgcgca 
agatcaactt 
t gaccat egg 
gcaagcctct 
ttagggaege 
acat cct gca 
ccatcaacta 
cgt aegtgee 
aggtget cac 
tgagcgtgag 
cgctggcggg 
acctgcgct g 
aegaggaegg 
ccgcgggtgg 
ggct ctgcag 
ccgcatcatg 
caggct ctcc 
ggtgctggcc 
gctggtgtac 
caacctggac 
t eggcaggge 
caacgtgccg 
gaccgagacc 
cagacagggc 
gggcgtgaag 
gcgcctgctg 
ctacctgggg 
gcacacctt c 
cctggaggcg 
cagcctgacc 
cctgatgcgc 
acegggcatg 
cgcggcggcc 
gccgcccggg 
ggacgacatg 
gctgcgtccc 
ttctctgtcc 
ctt tccgagc 
cgaggacgag 
egcett cccc 
tgegcaggag 
ccggcagcgg 
cctgggaggg 
aaaaaaaaaa 
accgagegtt 
gacct cct cc 
ttgegtcgea 



cgtggcggcc 
ccaaaagagt 
gctgat gcac 
gaeggegcag 
getgetgaac 
gagcat agtg 
ct egatgetg 
catagacaag 
cctgagcgac 
ccggcggcgc 
cgccggcagc 
ggcgcccagc 
cgaggaggat 
tgttt ccggt 
agccagccgt 
tegctgaegg 
gccatcctgg 
atagtgaacg 
gacgcgctgc 
cggctggtgg 
aacctgggct 
egggggcagg 
ccccagagcg 
ctgeagaegg 
gcgcccaccg 
ctgctgctga 
cacctgctga 
caggagat ca 
actctgaact 
tccgaggagg 
gacggggtga 
tacgccgcgc 
gt gaaccccg 
tt etacageg 
gaegacageg 
aagaaggagg 
gagctggggg 
ctggtggggt 
tacctgaata 
aacaaeggga 
cacagggacg 
gggctggtgt 
agcggcaacc 
aagcaagaag 
ggtttcttgt 
ct cttacgag 
getgetggag 



gccgacctgg 
t tcaacaacc 
ctgtgggact 
ctgtt cctga 
atcaccgagc 
gtgeaggage 
agectgggea 
gaggtgaaga 
gacct gggcg 
gagct gagcg 
ggcgacaggg 
cggcgggccc 
gaggagtacg 
agatgeaaga 
ccggcct taa 
cgcgtaaccc 
aggcggtggt 
cgctggccga 
tgcagcgcgt 
gggacgtgcg 
ccatggtggc 
aagactacac 
aggtgtacca 
tgaacctgag 
gcgaccgggc 
t cgcgccgtt 
ccctgtaccg 
ecagegtgag 
acctgctgac 
agegcat ctt 
cgcccagcgt 
accggcctta 
agtactttac 
ggggctt cga 
t gttctcccc 
aggaggaggc 
cggcagccgc 
ctctgcacag 
act ccct get 
t agagagect 
cgcccgcgct 
gggatgacga 
cgttcgcgca 
catgatgeaa 
gtt cccttca 
agegt ggtgg 
ccgccgtacg 



tgacggcgta 
acgtgcgcac 
ttgt aagege 
tagt gcagca 
ccgagggt eg 
geagectgag 
agtt ttaege 
tcgacggttt 
tgtaccgcaa 
accgcgagct 
aggeggagtc 
tggaggcege 
agct agagga 
cccgaacgtg 
ct cct cagac 
ggacgcgttc 
gcctgcgcgc 
gaacagggee 
ggcccgctac 
egaggeggtg 
getgaatgee 
caactttgtg 
gt cgggcccg 
ccaggctttc 
gacggtgt cc 
cacggacagc 
cgaggccatc 
ccgcgcgctg 
caaccggcgg 
gcgctacgtg 
ggcgctggac 
catcaaccgc 
caacgccatc 
ggt cceggag 
gcggccgcag 
gagt cgccgc 
cgcgcgcccc 
cgagcgcacc 
geagceggtg 
ggtggacaag 
ccggccgccc 
ggactccgcg 
cctgcgcccc 
aattaaataa 
gtatgcggcg 
gcgcggcggc 
t 



11640 
11700 
11760 
11820 
11880 
11940 
12000 
12060 
12120 
12180 
12240 
12300 
12360 
12420 
12480 
12540 
12600 
12660 
12720 
12780 
12840 
12900 
12960 
13020 
13080 
13140 
13200 
13260 
13320 
13380 
13440 
13500 
13560 
13620 
13680 
13740 
13800 
13860 
13920 
13980 
14040 
14100 
14160 
14220 
14280 
14340 



